Transient receptor potential vanilloid 1-mediated expression and secretion of endothelial cell-derived calcitonin gene-related peptide.
Calcitonin gene-related peptide (CGRP), the principal transmitter in sensory nerves, could also be expressed in vascular endothelium. Transient receptor potential vanilloid 1(TRPV1), which modulates the synthesis and release of CGRP in sensory nerves, is also present in endothelial cells. The present study tested whether TRPV1 modulates the release and synthesis of CGRP in endothelial cells, and evaluated the protective effect of endothelial cell-derived CGRP. Human umbilical vein endothelial cells (HUVECs) were treated with capsaicin or hyperthermia. The level of CGRP mRNA was detected by RT-PCR, and protein level was measured by radioimmunoassay. Endothelial cell injury was induced by lysophosphatidylcholine, and evaluated by cell viability and lactate dehydrogenase activity. HUVECs expressed CGRP, both alpha- and beta-subtype. Capsaicin increased the level of CGRP in the culture medium, and up-regulated the expression of CGRP in endothelial cells. Hyperthermia also increased the level of CGRP mRNA. These effects were abolished by capsazepine, a competitive antagonist of TRPV1. Capsaicin significantly attenuated the endothelial cell damage induced by LPC, which was prevented and aggravated by capsazepine or CGRP(8-37,) antagonist of CGRP receptor. These results indicate that TRPV1 also regulates the expression and secretion of endothelial cell-derived CGRP, which affords protective effects on endothelial cells.